•ft); 
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30. The article of claim 28 wherein the brightener concentration is at le^si about 3 tag 
per liter of the electroplating composition. 

3 1 . The article of claim 28 wherein the brightener concentratjdn is at least about 4 mg 
per liter of the electroplating composition, 

32. The article of claim 28 wherein the brightener^oncentraticn is at least about 5 mg 
per liter of the electroplating composition, 

33. The article of claim 28 wherein the tightener concentration is at least about 6 mg 
per liter of the electroplating composition. 

34. The article of claim 28 wherein the brightener concentration is at least about 8 mg 
per liter of the electroplating composition. 



35. The article of clain^iS wherein the brightener concentration is at least about 10' 
mg per liter of the electroplating/ composition. 



36. The article 
mg per liter of the eled 



'claim 28 jtfhcrcin the brightener concentration is at least about 15 
imposition. 



37. The article of claim 28 wherein the copper deposit is free of voids or inclusions. 



38. The article of claim 28 wherein the electroplating composition further comprises a 
suppressor age 



39. 



The article of claim 38 wherein the suppressor agent is a polyether. 



A)S & ANGELL, LLP FAX NO. 50B^ 



JUL- 16-2002 TUE 12:37 AM EDfffiRDS & ANGELL, LLP FAX NO. 50B m 0363 P. 



Bars tad et al, 
U.S.S,N, 09/605,442 
Page 3 



40. The article of claim 30 wherein the electroplating composition further comprises a 
suppressor agent. / 

4 1 . The article of claim 40 wherein the suppressor agent is a polyetji&r, 

42. The article of claim 32 wherein the electroplating composition further comprises a 
suppressor agent ' / 

43. The article of claim 42 wherein the suppressor agent is a poly ether. 

44. The article of claim 28 wherein the electrojflating composition comprises a halide 
ion source. / 

45. The article of claim 44 wherein the halide ion source is present in a concentration 
of from about 25 to about 75 ppm of the electroplating composition, 

46. The article of claim 28 wh&ein the electroplating composition is aciidic. 

47. The article of claim 28 wherein the ragor more brightener compounds are present 
in a concentration of up to 10 mg^er Utenjftfi^lectroplating composition. 

48. The article ofclaim 28 wherein the one or more brightener compounds are present 
in a concentration of up tar 20 mg per liter of the electroplating composition, 

49. The article of claim 30 wherein the one or more brightener compounds axe present 
in a concentration off up to 1 0 mg per liter of the electroplating composition. 
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The article of claim 30 wherein the Qn«Vr more brightener compounds are present 



50. ine article ot claim 30 wnercin tue y 
in a concentration of up to 20 mg per liter of the ci 



ig composition. 




51. An article of manufacture comprising - 

a semiconductor wafer substrate having ooeySr more microvias that have an aspect ratio 
of at least about 4: 1 and a diameter of about 200 van or less, 

one or more microvias containing therein an electrolytic copper deposit obtained from an 
electroplating composition that comprises at least one soluble copper salt, an electrolyte, a 
suppressor agent, and one or more brightener compounds thai are present in a concentration of at 
least about 2 mg per liter of the elertroplafing composition. 



52. The article of claim 51 wherein the one or more brightenercompounds are present 
in a concentration of at least about 3 mg per liter of the electroplating^composition. 

53. The article of claim 51 wherein the one or more^orightener compounds are present 
in a concentration of at least about 5 mg per liter of the clewoplating composition. 

54. The article of claim 51 wherein the one or more brightener compounds are present 
in a concentration of up to 10 mg per liter of thp<electroplaling composition. 

55. The article of claim 51 wherein the one or more brightener compounds are present 
in a concentration of up to 20 mg pe^uter oflfac electroplating composition. 

56. The article of cl^inv^ wherein the one or more brightener compounds are present 
in a concentration of up to VO mg per liter of the electroplating composition. 



57. The article of claim 52 wherein the one or more brightener compounds are present 
in a concentration otfup to 20 mg per liter of the electroplating composition. 
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